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Abstract 
The split extension alternating group 26:𝑆7 of order 322560 with index 28431 is a maximal subgroup of the orthogonal 
group 𝑂7 3 . 2 of order 9170703360 = 2
10 . 39. 5.7.13. This Group has four inertia factor groups namely, 𝑆7, 𝑆6, 
𝐶2 × 𝑆5   and 𝑆4 × 𝑆3 of indices 1, 7, 21 and 35 respectively in 𝐴7 . The aim of this paper is to construct the Fischer-
Clifford matrices of 26: 𝑆7, which together with the associated partial character tables of the inertia groups, are used to 
compute the full charter table of 𝐺 . There are 15Ficsher-Clifford matrices with sizes between 1 × 1 and 6 × 6. 
Keywords: Linear groups; Character table; Clifford theory; Lnertia groups; Fischer-Clifford matrix. 
1. Introduction 
The theory of Clifford-Fischer matrices, which is based on Clifford Theory (see [3]) Was developed by B. Fischer (see 
[1]). Let 𝐺 = 26:𝑆7 be the split extension of 𝑁 = 2
6 by 𝐺 = 𝑆7 where N is the vector space of dimension 6 over GF(2) 
on which G acts naturally. The aim of this paper is to construct the character table of 𝐺  by using the technique of Fischer-
Clifford matrix 𝑀 𝑔  for each class representative g of G and the character tables of the inertia factor groups 𝐻𝑖 of the 
inertia groups  𝐻𝑖   = 2
6: 𝐻𝑖 . we use the properties of the Fischer-Clifford matrices discussed in ([1], [2], [9], [10], [11]) 
to compute entries of these matrices.  
The Fischer-Clifford matrix 𝑀 𝑔  will be portioned row-wise into blocks, where each block corresponds to an inertia 
group 𝐻𝑖    . Now using the columns of character table of the inertia factor 𝐻𝑖 of 𝐻𝑖    which correspond to classes of 𝐻𝑖 
which fuse to the class [g] in G and multiply these columns by the rows of the Fischer-Clifford matrix 𝑀 𝑔  that 
correspond to 𝐻𝑖    . Thus, we construct the portion of the character table of 𝐺  which is in the block corresponding to 𝐻𝑖    for 
the classes of 𝐺  that come from the coset Ng. For more information about this technique see ([1], [2], [9], [10], [11]). 
The character table of 𝐺  will be divided row-wise into blocks where each block corresponding to an inertia group 
𝐻𝑖   = 𝑁: 𝐻𝑖 . The computations have been carried out with the aid of Maple [8], computer algebra system MAGMA [7] 
and GAP [6] , Finally we will follow the notion of Atlas [12]. 
2. Theory of Fischer-Clifford Matrices 
Let  𝐺 = 𝑁: 𝐺  be a split extension of N by G. Then for 𝜃 ∈ 𝐼𝑟𝑟(𝑁), we define 𝐻 =  𝑥 ∈ 𝐺 : 𝜃𝑥 = 𝜃 = 𝐼𝐺  𝜃   
and  𝐻 =  𝑥 ∈ 𝐺: 𝜃𝑔 = 𝜃 = 𝐼𝐺 𝜃  where 𝐼𝐺  𝜃  is the stabilizer of θ in the action of 𝐺  on Irr(N), we have 
that 𝐼𝐺  𝜃   is a subgroup of 𝐺 and N is normal subgroup in 𝐼𝐺  𝜃 . Also  𝐺 : 𝐼𝐺  𝜃  is the size of the orbit 
containing θ. Then it can be shown that 𝐻  =  𝑁:𝐻, where 𝐻  is the inertia group of θ in 𝐺 . The inertia factor 
𝐻 /𝑁 ≅ 𝐻can be regarded as the inertia group of θ in the factor group 𝐺 /𝑁 ≅ 𝐺. Define  𝜃𝑔  by 𝜃𝑔 𝑛 =
𝜃 𝑔𝑛𝑔−1  for 𝑔 ∈ 𝐺  , 𝑛 ∈ 𝑁,  𝜃𝑔 ∈ 𝐼𝑟𝑟(𝑁).  We say that θ is extendible to 𝐻 if there exists 𝜑 ∈ 𝐼𝑟𝑟 𝐻   such 
that 𝜑 ↓𝑁= 𝜃 .  
If θ is extendible to𝐻 , then by Gallagher [5], we have 
 𝛼:𝛼 ∈ 𝐼𝑟𝑟 𝐻  , < 𝛼 ↓𝑁 ,𝜃 >≠ 0 =  𝛽𝜑:𝛽 ∈ 𝐼𝑟𝑟 𝐻  /𝑁  .  
                                                                                                                                                                    ISSN: 2581-3064                                                                                                                                                      
                             sjrmcseditor@scischolars.com             Online Publication Date: September 13, 2017               Volume 2, No. 1 
Volume 2, No. 1 available at www.scischolars.com/journals/index.php/sjrmcs/issue/archive                                   79                                                                                           
Let 𝐺  has the property that every irreducible character of N can be extended to its inertia group. Now let  
𝜃1 = 1𝑁 , 𝜃2 , … , 𝜃𝑡be representatives of the orbits of 𝐺  on Irr(N), 𝐻𝑖   = 𝐼𝐺  𝜑𝑖 , 1 ≤ 𝑖 ≤ 𝑡, 𝜑𝑖 ∈ 𝐼𝑟𝑟 𝐻𝑖     be an 
extension of 𝜃𝑖  to 𝐻𝑖    and 𝛽 ∈ 𝐼𝑟𝑟 𝐻𝑖     such that 𝑁 ⊆ 𝐾𝑒𝑟 𝛽  . Then it can be shown that  
𝐼𝑟𝑟 𝐺 =    𝛽𝜑𝑖 
𝐺 : 𝛽 ∈ 𝐼𝑟𝑟 𝐻𝑖    , 𝑁 ⊆ 𝐾𝑒𝑟 𝛽  
𝑡
𝑖=1
=    𝛽𝜑𝑖 
𝐺 :𝛽 ∈  𝐻𝑖    /𝑁  
𝑡
𝑖=1
 
Hence the irreducible characters of 𝐺  will be divided into blocks, where each block corresponds to an inertia 
group 𝐻𝑖    .  
Let 𝐻𝑖    be the inertia factor group and 𝜑𝑖  be an extension of 𝜃𝑖  to 𝐻𝑖   . Take 𝜃1 = 1𝑁  as the identity character of 
N, then 𝐻1    = 𝐺  and 𝐻1 ≅ 𝐺 . Let 𝑋 𝑔 =  𝑥1, 𝑥2, … , 𝑥𝑐(𝑔) be a set of representatives of the conjugacy classes 
of 𝐺  from the coset 𝑁𝑔  whose images under the natural homomorphism 𝐺 → 𝐺 are in [g] and we take 𝑥1 = 𝑔 
We define 𝑅 𝑔 =   𝑖, 𝑦𝑘 : 1 ≤ 𝑖 ≤ 𝑡,  𝐻𝑖 ∩ [𝑔] ≠ 0,1 ≤ 𝑘 ≤ 𝑟  
and we note that yk runs over representatives of the conjugacy classes of elements of Hi which fuse into [g] in 
G. Then we define the Fischer-Clifford matrix M(g) by 𝑀 𝑔 =  𝑎 𝑖,𝑦𝑘 
𝑗  , where 𝑎 𝑖,𝑦𝑘 
𝑗 =
 
 𝐶𝐺  𝑥𝑗  
 𝐶 𝑦𝑙𝑘   
𝑡
𝑙 𝜑𝑖 𝑦𝑙𝑘  with columns indexed by X(g) and rows indexed by R(g) and where   
𝑡
𝑙 is the summation 
over all 𝑙 for which 𝑦𝑙𝑘 ~𝑥𝑗  in 𝐺  . Then the partial character table of 𝐺 on the classes  𝑥1,𝑥2 , … , 𝑥𝑐(𝑔) is given  
by  
𝐶1 𝑔 𝑀1 𝑔 
𝐶2 𝑔 𝑀2 𝑔 
⋮
𝐶𝑡 𝑔 𝑀𝑡 𝑔 
 where the Fischer-Clifford matrix  𝑀 𝑔 =  
𝑀1 𝑔 
𝑀2 𝑔 
⋮
𝑀𝑡 𝑔 
 is divided into blocks 𝑀(𝑔)with each  
block corresponding to an inertia group 𝐻𝑖   and 𝐶𝑖 𝑔 is the partial character table of 𝐻𝑖consisting of the 
columns corresponding to the classes that fuse into [g] in G.  
We can also observe that the number of irreducible characters of 𝐺  is the sum of the number of irreducible 
characters of the inertia factors 𝐻𝑖 ′𝑠. The group 𝐺 = 2
6: 𝑆7is a split extension with 2
6  abelian and therefore by 
Mackey's theorem (see [1] - Theorem 4.1.12), we have each irreducible character of 26  can be extended to its 
inertia group in 𝐺 . Hence by the above theoretical outline we can fully determine the character table of 
𝐺 = 26: 𝑆7 . 
3. The Conjugacy Classes of  𝟐𝟔:𝑺𝟕 
In this section, we will use the method of coset analysis to determine the conjugacy classes of 𝐺 = 26:𝑆7. So, we will 
consider 𝐺 = 𝑆7 and 𝑁 = 2
6. We refer the reader to ([1], [2], [9], [10], [11]) for full details and background material 
regarding the method of coset analysis. Most of the information, which involved the conjugacy classes and permutation 
characters, were obtained by using direct computations in GAP [6] and MAGMA [7]. 
The split extension symmetric group 26: 𝑆7 of order 322560 with index 28431 is a maximal subgroup of the orthogonal 
group 𝑂7 3 . 2 of order 9170703360 = 2
10 . 39. 5.7.13. By MAGMA [7], We can generate G by the two 6 × 6  
matrices:𝑎 =
 
 
 
 
 
 
0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 1 0
0 0 0 0 0 1
1 1 1 1 1 0 
 
 
 
 
 
, 𝑏 =
 
 
 
 
 
 
1 1 1 1 1 1
0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 1 0
0 0 0 0 0 1 
 
 
 
 
 
 
Thus, We constructed the conjugacy class representative of G in terms of 6× 6 matrices over GF (2) by GAP [6]. The 
group G has 15 conjugacy classes and under the action of G on N, we obtain four orbits of lengths 1, 7 , 21 and 35. The 
point stabilizers for orbits of lengths 1, 7, 21 and 35 are the subgroups 𝑆7 , 𝑆6 ,   𝐶2 × 𝑆5   and  𝑆4 × 𝐶3 with indices 1, 7, 
21 and 35, respectively in G. Let 𝒳 𝐺|𝑁  be the permutation character of G on N, the values of 𝒳 𝐺|𝑁  on different 
classes of  G determine the number of 𝑘 of fixed points of each conjugacy class of  G in N, these values of the 𝑘′𝑠 will 
help us to calculate the conjugacy classes of 𝐺  which are listed in Table 1. Consequentially, having obtained the values of 
the 𝑘′𝑠 for the various classes of G, we then need to calculate the values of 𝑓𝑖 ′𝑠 corresponding to the various 𝑘′𝑠 , where 
𝑓𝑖 ′𝑠 are the number of orbits 𝑄𝑖 ′𝑠 for 1 ≤ 𝑖 ≤ 𝑘, that fuse together under the action of 𝐶𝐺 𝑔  to form one orbit ∆𝑗 . For 
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this purpose, we used Programme A [1]. For a class representative 𝑑𝑔 ∈ 𝐺 , where 𝑑 ∈ 𝑁 , 𝑔 ∈ G and 𝑜 𝑔 = 𝑚, by 
Theorem 3.3.10 in [10] we have𝑜 𝑑𝑔 =  
𝑚      𝑖𝑓   𝑤 = 1𝑁
2𝑚    𝑜𝑡𝑕𝑒𝑟𝑤𝑖𝑠𝑒
  
To calculate the orders of the class representative  𝑑𝑔 ∈ 𝐺 , we used Programme B [1]. If 𝑜 𝑔 = 𝑚 and 𝑤 = 1𝑁  then 
𝑜 𝑑𝑔 = 2𝑚 otherwise if 𝑤 ≠ 1𝑁  , then  𝑜 𝑑𝑔 = 2𝑚. To each class of 𝐺 , we have attached some weight 𝑚𝑖𝑗  which 
will be used later in computing the Fischer matrices of the extension. These weights are computed by the formula 
𝑚𝑖𝑗 =  𝑁𝐺  𝑁𝑔𝑖  : 𝐶𝐺 𝑔𝑖𝑗   =  𝑁 
 𝐶𝐺 𝑔𝑖  
 𝐶𝐺 𝑔𝑖𝑗   
 
Thus, we obtained 55 conjugacy classes for the group 𝐺   and we list these results about the conjugacy classes of 𝐺  in 
Table 1. 
Table (1): Conjugacy Classes of 𝑮  
𝑔𝑖 ∈ 𝐺 𝑘𝑖  𝑓𝑖  𝑚𝑖 ,𝑗  d w  𝑥 𝐺    𝑥 𝐺    𝐶𝐺  𝑥   
𝑔1 = 1𝑎 64 1 
7 
21 
35 
1 
7 
21 
35 
(0,0,0,0,0,0) 
(0,0,0,0,0,1) 
(0,0,0,0,1,1) 
(0,0,0,1,1,1) 
(0,0,0,0,0,0) 
(0,0,0,0,0,1) 
(0,0,0,0,1,1) 
(0,0,0,1,1,1) 
𝑔1,1 = 1𝑎 
𝑔1,2 = 2𝑎 
𝑔1,3 = 2𝑏 
𝑔1,4 = 2𝑐 
1 
7 
21 
35 
322560 
46080 
15360 
9216 
𝑔2 = 2𝑎 16 1 
1 
2 
3 
3 
6 
4 
4 
8 
12 
12 
24 
(0,0,0,0,0,0) 
(0,0,0,1,0,1) 
(0,0,0,0,0,1) 
(0,0,0,0,1,0) 
(0,0,0,1,1,1) 
(0,0,0,0,1,1) 
(0,0,0,0,0,0) 
(1,1,0,0,1,0) 
(1,1,1,1,1,0) 
(0,0,0,0,0,0) 
(0,1,0,0,0,1) 
(1,1,1,1,0,1) 
𝑔2,1 = 2𝑑 
𝑔2,2 = 4𝑎 
𝑔2,3 = 4𝑏 
𝑔2,4 = 2𝑒 
𝑔2,5 = 4𝑐 
𝑔2,6 = 4𝑑 
420 
420 
840 
1260 
1260 
2520 
768 
768 
384 
256 
256 
128 
𝑔3 = 4𝑎 8 1 
1 
3 
3 
8 
8 
24 
24 
(0,0,0,0,0,0) 
(0,0,0,0,0,1) 
(0,0,0,0,1,0) 
(0,0,0,0,1,1) 
(0,0,0,0,0,0) 
(1,1,0,0,1,0) 
(0,0,0,0,0,0) 
(1,1,0,0,1,0) 
𝑔3,1 = 4𝑒 
𝑔3,2 = 8𝑎 
𝑔3,3 = 4𝑓 
𝑔3,4 = 8𝑏 
1680 
1680 
5040 
5040 
192 
192 
64 
64 
𝑔4 = 4𝑏 4 1 
1 
1 
1 
16 
16 
16 
16 
(0,0,0,0,0,0) 
(0,0,0,0,0,1) 
(0,0,0,0,1,0) 
(0,0,0,0,1,1) 
(0,0,0,0,0,0) 
(1,1,0,0,0,1) 
(0,0,0,0,0,0) 
(1,1,0,0,1,0) 
𝑔4,1 = 4𝑔 
𝑔4,2 = 8𝑐 
𝑔4,3 = 4𝑕 
𝑔4,4 = 8𝑑 
10080 
10080 
10080 
10080 
32 
32 
32 
32 
𝑔5 = 2𝑏 8 1 
1 
3 
3 
8 
8 
24 
24 
(0,0,0,0,0,0) 
(0,0,0,1,1,1) 
(0,0,0,0,0,1) 
(0,0,0,0,1,1) 
(0,0,0,0,0,0) 
(1,0,0,0,0,0) 
(1,1,1,1,1,0) 
(1,0,1,1,0,0) 
𝑔5,1 = 2𝑓 
𝑔5,2 = 4𝑖 
𝑔5,3 = 4𝑗 
𝑔5,4 = 4𝑘 
840 
840 
2520 
2520 
384 
384 
128 
128 
𝑔6 = 2𝑐 32 1 
1 
5 
5 
10 
10 
2 
2 
10 
10 
20 
20 
(0,0,0,0,0,0) 
(0,0,0,0,1,0) 
(0,0,0,0,0,1) 
(0,0,0,0,1,1) 
(0,0,0,1,0,1) 
(0,0,0,1,1,1) 
(0,0,0,0,0,0) 
(0,1,0,0,1,0) 
(0,0,0,0,0,0) 
(0,1,0,0,1,0) 
(0,0,0,0,0,0) 
(0,1,0,0,1,0) 
𝑔6,1 = 2𝑔 
𝑔6,2 = 4𝑙 
𝑔6,3 = 2𝑕 
𝑔6,4 = 4𝑚 
𝑔6,5 = 2𝑖 
𝑔6,6 = 4𝑛 
42 
42 
210 
210 
420 
420 
7680 
7680 
1536 
1536 
768 
768 
𝑔7 = 5𝑎 4 1 16 (0,0,0,0,0,0) (0,0,0,0,0,0) 𝑔7,1 = 5𝑎 8064 40 
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1 
2 
16 
32 
(0,0,0,0,0,1) 
(0,0,0,0,1,0) 
(0,1,0,0,1,0) 
(0,1,0,0,0,0) 
𝑔7,2 = 10𝑎  
𝑔7,3 = 10𝑏 
8064 
16128 
40 
20 
𝑔8 = 10𝑎  2 1 
1 
32 
32 
(0,0,0,0,0,0) 
(0,0,0,0,1,0) 
(0,0,0,0,0,0) 
(0,1,0,0,1,0) 
𝑔8,1 = 10𝑐 
𝑔8,2 = 20𝑎  
16128 
16128 
20 
20 
𝑔9 = 7𝑎  1 1 64 (0,0,0,0,0,0) (0,0,0,0,0,0) 𝑔9,1 = 7𝑎 46080 7 
𝑔10 = 3𝑎 16 1 
1 
4 
4 
6 
4 
4 
16 
16 
24 
(0,0,0,0,0,0) 
(0,0,0,0,1,0) 
(0,0,0,0,0,1) 
(0,0,0,0,1,1) 
(0,0,1,0,0,1) 
(0,0,0,0,0,0) 
(0,1,0,1,1,0) 
(0,0,0,0,0,1) 
(0,1,0,1,1,1) 
(0,0,1,0,0,1) 
𝑔10,1 = 3𝑎 
𝑔10,2 = 6𝑎 
𝑔10,3 = 6𝑏 
𝑔10,4 = 6𝑐 
𝑔10,5 = 6𝑑 
280 
280 
1120 
1120 
1680 
1152 
1152 
288 
288 
192 
𝑔11 = 3𝑏 4 1 
1 
2 
16 
16 
32 
(0,0,0,0,0,0) 
(0,0,0,0,1,1) 
(0,0,0,0,0,1) 
(0,0,0,0,0,0) 
(1,0,0,0,0,0) 
(1,1,1,0,0,1) 
𝑔11,1 = 3𝑏 
𝑔11,2 = 6𝑒 
𝑔110,3 = 6𝑓 
4480 
4480 
8960 
72 
72 
36 
𝑔12 = 6𝑎 2 1 
1 
32 
32 
(0,0,0,0,0,0) 
(0,0,0,0,0,1) 
(0,0,0,0,0,0) 
(1,0,0,0,0,0) 
𝑔12,1 = 6𝑔 
𝑔12,2 = 12𝑎  
26880 
26880 
12 
12 
𝑔13 = 6𝑏 4 1 
1 
2 
16 
16 
32 
(0,0,0,0,0,0) 
(0,0,0,1,0,1) 
(0,0,0,0,0,1) 
(0,0,0,0,0,0) 
(1,1,0,0,1,0) 
(1,1,1,1,1,0) 
𝑔13,1 = 6𝑕 
𝑔13,2 = 12𝑏 
𝑔13,3 = 12𝑐 
3360 
3360 
6720 
96 
96 
48 
𝑔14 = 12𝑎 2 1 
1 
32 
32 
(0,0,0,0,0,0) 
(0,0,0,0,0,1) 
(0,0,0,0,0,0) 
(0,1,0,1,1,0) 
𝑔14,1 = 12𝑑 
𝑔14,2 = 24𝑎  
13440 
13440 
24 
24 
𝑔15 = 6𝑐 8 1 
1 
1 
1 
2 
2 
8 
8 
8 
8 
16 
16 
(0,0,0,0,0,0) 
(0,0,0,0,0,1) 
(0,0,0,0,1,0) 
(0,0,0,0,1,1) 
(1,0,0,0,0,0) 
(1,0,0,0,0,1) 
(0,0,0,0,0,0) 
(0,0,1,0,0,1) 
(0,0,0,0,0,0) 
(0,0,1,0,0,1) 
(0,0,0,0,0,0) 
(0,0,1,0,0,1) 
𝑔15,1 = 6𝑖  
𝑔15,2 = 12𝑒  
𝑔15,3 = 6𝑗 
𝑔15,4 = 12𝑓  
𝑔15,5 = 6𝑘 
𝑔15,6 = 12𝑔 
3360 
3360 
3360 
3360 
6720 
6720 
96 
96 
96 
96 
48 
48 
Thus, the group  𝐺   has 55 conjugacy classes. 
4. The Inertia Factor Group of 𝑮 = 𝟐𝟔:𝑺𝟕 
The action of G on N produce four orbits of lengths 1, 7, 21 and 35. Hence by Brauer’s theorem  (see Theorem 5.1.4 
in[10]) G acts on Irr (N) with the same number of orbits. The lengths of the four orbits will be 1, 𝑟, 𝑠, t where 1 + 𝑟 +
𝑠 + 𝑡 = 64, with corresponding point stabilizers 𝐻1 ,𝐻2 , 𝐻3 and 𝐻4 as subgroups of 𝐺 such that [𝐺: 𝐻1] = 1, [𝐺: 𝐻2] =
7,[𝐺: 𝐻3] = 21  and [𝐺: 𝐻4] = 35. Considering the indices of these subgroups in 𝐺 and investigating the maximal and 
submaximal subgroups of 𝐺, we have the Group 𝐺 acting on Irr(N) produce the following four inertia factor groups: 
(1) 𝐻1  = 𝑆7 of index equal 1, 
(2) 𝐻2  =  𝑆6 of index equal 7, 
(3) 𝐻3  =  𝐶2 × 𝑆5 of index equal 21, 
(4) 𝐻4 = 𝑆4 × 𝑆3 of index equal to 35. 
Using GAP [6], we can generate the group 𝐻2  =  𝑆6 in terms of 6 × 6 matrices over GF(2) by the follows matrices: 
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𝑎1 =
 
 
 
 
 
 
1 1 1 1 1 1
0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 1 0
0 0 0 0 0 1 
 
 
 
 
 
, 𝑎2 =
 
 
 
 
 
 
1 1 1 1 1 1
1 0 0 0 0 0
0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 0 1 
 
 
 
 
 
 
By using these generators in GAP [6], we obtained the conjugacy classes and the character tables for this group. 
We can complete the fusion maps by using matrix conjugation in the group 𝑆7 .  This fusion map is listed in table 2. 
Table 2: The Fusion of the group  𝑯𝟐 = 𝑺𝟔   into the group 𝑮 =  𝑺𝟕 
 𝑔 𝐻2 ⟹  𝑔 𝐺  𝑔 𝐻2 ⟹  𝑔 𝐺  𝑔 𝐻2 ⟹  𝑔 𝐺 
1𝑎 ⟹ 1𝑎 2𝑎 ⟹  2𝑐 3𝑎 ⟹  3𝑎 
2𝑏 ⟹  2𝑎 4𝑎 ⟹  4𝑎 6𝑎 ⟹  6𝑐 
2𝑎 ⟹ 2𝑎 5𝑎 ⟹  5𝑎 2𝑐 ⟹  2𝑏 
4𝑏 ⟹  4𝑏 3𝑏 ⟹  3𝑏 6𝑏 ⟹  6𝑎 
Also, by using GAP [6], we can generate the group 𝐻3  = 𝐶2 ×  𝑆5 in terms of 6 × 6 matrices over GF(2) by the follows 
matrices: 
𝑏1 =
 
 
 
 
 
 
1 1 1 1 1 1
0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 1 0
0 0 0 0 0 1 
 
 
 
 
 
 , 𝑏2 =
 
 
 
 
 
 
1 0 0 0 0 0
0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 0 1
0 0 0 0 1 0 
 
 
 
 
 
,𝑏3 =
 
 
 
 
 
 
0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
1 1 1 1 1 1
0 0 0 0 1 0
0 0 0 0 0 1 
 
 
 
 
 
 
By using these generators in GAP [6], we obtained the conjugacy classes and the character tables for this group. 
We can complete the fusion maps by using matrix conjugation in the group 𝑆7 . This fusion map is listed in table 3. 
Table 3: The Fusion of the group  𝑯𝟑  = 𝑪𝟐 × 𝑺𝟓   into the group 𝑮 = 𝑺𝟕 
 g H3  ⟹  g G   g H3  ⟹   g G   g H3 ⟹   g G  
1a ⟹ 1a 2a ⟹ 2a 6a ⟹  6b 
6b ⟹  6c 4a ⟹ 4b 4b ⟹  4a 
10a ⟹ 10a 5a ⟹  5a 2b ⟹  2a 
2c ⟹  2c 6c ⟹  6c 3a ⟹ 3a 
2d ⟹  2c 2e ⟹  2b  
Also, by using GAP [6], we can generate the group 𝐻4  = 𝑆4 ×  𝐶3 in terms of 6 × 6 matrices over GF(2) by the follows 
matrices: 
𝑏1 =
 
 
 
 
 
 
1 1 1 1 1 1
0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 1 0
0 0 0 0 0 1 
 
 
 
 
 
 , 𝑏2 =
 
 
 
 
 
 
1 0 0 0 0 0
0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 0 1
0 0 0 0 1 0 
 
 
 
 
 
,  
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𝑏3 =
 
 
 
 
 
 
1 0 0 0 0 0
0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 0 1 0
0 0 0 1 0 0
0 0 0 0 0 1 
 
 
 
 
 
,   𝑏4 =
 
 
 
 
 
 
1 1 1 1 1 1
1 0 0 0 0 0
0 1 0 0 0 0
0 0 0 1 0 0
0 0 0 0 1 0
0 0 0 0 0 1 
 
 
 
 
 
 
By using these generators in GAP [6], we obtained the conjugacy classes and the character tables for this group. 
We can complete the fusion maps by using matrix conjugation in the group 𝑆7 . This fusion map is listed in table 3. 
Table 4: The Fusion of the group  𝑯𝟒  = 𝑺𝟒 × 𝑺𝟑   into the group 𝑮 = 𝑺𝟕 
 𝑔 𝐻4 ⟹  𝑔 𝐺  𝑔 𝐻4 ⟹   𝑔 𝐺  𝑔 𝐻4  ⟹   𝑔 𝐺 
1𝑎 ⟹ 1𝑎 6𝑎 ⟹  6𝑐 2𝑎 ⟹   2𝑐 
6𝑏 ⟹ 6𝑐 3𝑎  ⟹ 3𝑏 3𝑏 ⟹   3𝑎 
4𝑎 ⟹   4𝑏 12𝑎 ⟹ 12𝑎 4𝑏 ⟹   4𝑎 
2𝑏  ⟹  2𝑏 6𝑐  ⟹ 6𝑏 2𝑐  ⟹   2𝑎 
2𝑑 ⟹  2𝑐 3𝑐 ⟹ 3𝑎 2𝑒  ⟹   2𝑎 
5. The Fischer-Clifford Matrices of 𝑮 = 𝟐𝟔:𝑺𝟕 
For each conjugacy class [g] of G with representative 𝑔 ∈ 𝐺, we construct the corresponding Fischer-Clifford 
matrix 𝑀(𝑔) of 𝐺 = 26: 𝑆7. We use the properties of the Fischer-Clifford matrices see t([1], [2], [9], [10], [11]) 
together with fusions of 𝐻2  into 𝐻1 ,  𝐻3  into 𝐻1  and 𝐻4  into 𝐻1(Table 2,  Table 3, Table 4) to compute the 
entries of these matrices and to construct an algebraic system of linear and non-linear equations with the help 
of the Maple [8], we can solve these system of equations and compute all the Fischer matrices of 𝐺 . The 
Fischer-Clifford matrix will be partitioned row-wise into blocks, where each block corresponding to an inertia 
group 𝐻𝑖    . We list the Fischer-Clifford matrices of 𝐺  in Table 5: 
Table 5: The Fischer-Clifford Matrices of 𝑮 = 𝟐𝟔: 𝑺𝟕 
𝑀 𝑔  𝑀 𝑔  
𝑀 1𝑎 =  
1 1 1 1
7 7 −1 −1
21 −3 −5 3
35 −5 5 −5
  
𝑀 2𝑎 =
 
 
 
 
 
 
1 1 1 1 1 1
3 −3 3 0 −2 0
3 −3 −3 2 0 0
2 −2 0 −2 2 0
1 1 −1 −1 −1 1
6 6 0 0 0 −2 
 
 
 
 
 
 
𝑀 4𝑎 =  
1 1 1 1
3 −3 −1 1
3 3 −1 −1
1 −1 1 −1
  𝑀 4𝑏 =  
1 1 1 1
1 1 −1 −1
1 −1 1 −1
1 −1 −1 1
  
𝑀 2𝑏 =  
1 1 1 1
1 −1 −1 1
3 3 −1 −1
3 −3 1 −1
  
𝑀 2𝑐 =
 
 
 
 
 
 
1 1 1 1 1 1
5 5 −3 −3 1 1
10 10 2 2 −2 −2
1 −1 −1 1 −1 1
10 −10 −2 2 2 −2
5 −5 3 −3 −1 1  
 
 
 
 
 
 
𝑀 5𝑎 =  
1 1 1
2 −2 0
1 1 −1
  
𝑀 10𝑎 =  1 1
1 −1
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𝑀 7𝑏 =  1  
𝑀 3𝑎 =
 
 
 
 
 
1 1 1 1 1
4 −4 2 −2 0
6 6 0 0 −2
4 −4 −2 2 0
1 1 −1 −1 1  
 
 
 
 
 
𝑀 3𝑏 =  
1 1 1
1 1 −1
2 −2 0
  
𝑀 6𝑎 =  1 1
1 −1
  
𝑀 6𝑏 =  
1 1 1
2 −2 0
1 1 −1
  
𝑀 12𝑎 =  1 1
1 −1
  
𝑀 6𝑐 =
 
 
 
 
 
 
1 1 1 1 1 1
2 2 −2 −2 0 0
1 1 1 −1 −1 0
1 −1 −1 1 −1 1
1 −1 −1 −1 1 0
2 −2 2 2 0 −2 
 
 
 
 
 
 
 
6. The Character Table of  𝑮 = 𝟐𝟔:𝑺𝟕 
Now, we have: 
(1) The conjugacy classes of 𝐺 = 26: 𝑆7 (Table 1); 
(2) The character tables of all the inertia factors (GAP [6]); 
(3) The fusions of conjugacy classes of the inertia factors into classes of 𝑆7  (Tables 2& 3& 4) ; 
(4) The Fischer matrices of classes of 𝐺 = 26: 𝑆7 (Table 5); 
Thus, we can construct the character table of the 𝐺 = 26 : 𝑆7 as follows: 
Table 6. The Character Table of  𝑮 = 𝟐𝟔: 𝑺𝟕 
Class 1a 2a 2b 2C 2d 2e 2f 2g 2h 2i 3a 3b 4a 
Order 1 2 2 2 2 2 2 2 2 2 3 3 4 
Size 1 7 21 35 420 1260 840 42 210 420 280 4480 420 
X1 
X2 
X3 
X4 
X5 
X6 
X7 
X8 
X9 
X10 
X11 
X12 
X13 
X14 
X15 
X16 
X17 
1 
1 
6 
6 
14 
14 
14 
14 
15 
15 
20 
21 
21 
35 
35 
7 
7 
1 
1 
6 
6 
14 
14 
14 
14 
15 
15 
20 
21 
21 
35 
35 
7 
7 
1 
1 
6 
6 
14 
14 
14 
14 
15 
15 
20 
21 
21 
35 
35 
-1 
-1 
1 
1 
6 
6 
14 
14 
14 
14 
15 
15 
20 
21 
21 
35 
35 
-1 
-1 
1 
1 
2 
2 
2 
2 
2 
2 
-1 
-1 
-4 
1 
1 
-1 
-1 
3 
3 
1 
1 
2 
2 
2 
2 
2 
2 
-1 
-1 
-4 
1 
1 
-1 
-1 
0 
0 
1 
-1 
0 
0 
0 
-2 
0 
2 
3 
-3 
0 
-3 
3 
-1 
1 
1 
-1 
1 
-1 
0 
0 
0 
-2 
0 
2 
3 
-3 
0 
-3 
3 
-1 
1 
5 
-5 
1 
-1 
0 
0 
0 
-2 
0 
2 
3 
-3 
0 
-3 
3 
-1 
1 
-3 
3 
1 
-1 
0 
0 
0 
-2 
0 
2 
3 
-3 
0 
-3 
3 
-1 
1 
1 
-1 
1 
1 
3 
3 
-1 
2 
-1 
2 
3 
3 
2 
-3 
-3 
-1 
-1 
4 
4 
1 
1 
0 
0 
2 
-1 
2 
-1 
0 
0 
2 
0 
0 
-1 
-1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
-1 
-1 
-4 
1 
1 
-1 
-1 
-3 
-3 
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X18 
X19 
X20 
X21 
X22 
X23 
X24 
X25 
X26 
X27 
X28 
X29 
X30 
X31 
X32 
X33 
X34 
X35 
X36 
X37 
X38 
X39 
X40 
X41 
X42 
X43 
X44 
X45 
X46 
X47 
X48 
X49 
X50 
X51 
X52 
X53 
X54 
X55 
35 
35 
35 
35 
63 
63 
70 
70 
112 
21 
21 
21 
21 
84 
84 
84 
84 
105 
105 
105 
105 
126 
126 
35 
35 
35 
35 
70 
70 
70 
70 
105 
105 
105 
105 
140 
210 
210 
35 
35 
35 
35 
63 
63 
70 
70 
112 
-3 
-3 
-3 
-3 
-12 
-12 
-12 
-12 
-15 
-15 
-15 
-15 
-18 
-18 
-5 
-5 
-5 
-5 
-10 
-10 
-10 
-10 
-15 
-1 
-15 
-15 
-20 
-30 
-30 
-5 
-5 
-5 
-5 
-9 
-9 
-10 
-10 
-16 
-5 
-5 
-5 
-5 
-20 
-20 
-20 
-20 
-25 
-25 
-25 
-25 
-30 
-30 
5 
5 
5 
5 
10 
10 
10 
10 
15 
15 
15 
15 
20 
30 
30 
-5 
-5 
-5 
-5 
-9 
-9 
-10 
-10 
-16 
3 
3 
3 
3 
12 
12 
12 
12 
15 
15 
15 
15 
18 
18 
-3 
-3 
-3 
-3 
-6 
-6 
-6 
-6 
-9 
-9 
-9 
-9 
-12 
-18 
-18 
3 
3 
3 
3 
3 
3 
-6 
-6 
0 
5 
5 
1 
1 
-4 
4 
4 
-4 
5 
1 
1 
5 
-6 
-6 
7 
7 
-5 
-5 
2 
2 
2 
2 
5 
-7 
-7 
5 
4 
-2 
-2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
4 
4 
-4 
-4 
4 
0 
4 
4 
0 
-4 
-4 
-1 
-1 
-1 
-1 
-2 
-2 
-2 
-2 
1 
1 
1 
1 
-4 
2 
2 
1 
-1 
3 
-3 
-3 
3 
2 
-2 
0 
3 
-3 
3 
-3 
0 
0 
0 
0 
3 
3 
-3 
-3 
-6 
6 
3 
-3 
3 
-3 
-6 
6 
0 
0 
3 
-3 
3 
-3 
0 
0 
0 
-15 
15 
-5 
5 
-15 
15 
-10 
10 
0 
11 
-11 
-9 
9 
-16 
24 
-24 
16 
15 
-5 
5 
-15 
6 
-6 
15 
-15 
-5 
5 
-10 
10 
20 
-20 
-25 
5 
-5 
25 
0 
-20 
20 
9 
-9 
3 
-3 
9 
-9 
6 
-6 
0 
1 
-1 
-3 
3 
-8 
0 
0 
8 
-3 
-7 
7 
3 
-6 
6 
1 
-1 
5 
-5 
-6 
6 
-4 
4 
-7 
11 
-11 
7 
0 
4 
-4 
-3 
3 
-1 
1 
-3 
3 
-2 
2 
0 
-3 
3 
1 
-1 
0 
-8 
8 
0 
-7 
-3 
3 
7 
-6 
6 
1 
-1 
-3 
3 
2 
-2 
4 
-4 
1 
-5 
5 
-1 
0 
-4 
4 
8 
8 
-4 
-4 
0 
0 
4 
4 
-8 
6 
6 
6 
6 
6 
6 
6 
6 
-6 
-6 
-6 
-6 
0 
0 
5 
5 
5 
5 
-2 
-2 
7 
7 
3 
3 
3 
3 
-10 
-3 
-3 
-1 
-1 
2 
2 
0 
0 
1 
1 
-2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
2 
2 
-2 
-2 
-2 
-2 
0 
0 
0 
0 
2 
0 
0 
-3 
-3 
-3 
-3 
-3 
-3 
6 
6 
0 
-5 
-5 
-1 
-1 
4 
-4 
-4 
4 
-5 
-1 
-1 
-5 
6 
6 
7 
7 
-5 
-5 
2 
2 
2 
2 
5 
-7 
-7 
5 
4 
-2 
-2 
 
Class 4b 4c 4d 4e 4f 4g 4h 4i 4j 4k 4l 4m 
Order 4 4 4 4 4 4 4 4 4 4 4 4 
Size 840 1260 2520 1680 5040 10080 10080 840 2520 2520 42 210 
X1 
X2 
1 
1 
1 
1 
1 
1 
1 
-1 
1 
-1 
1 
1 
1 
1 
1 
-1 
1 
-1 
1 
-1 
1 
-1 
1 
-1 
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X3 
X4 
X5 
X6 
X7 
X8 
X9 
X10 
X11 
X12 
X13 
X14 
X15 
X16 
X17 
X18 
X19 
X20 
X21 
X22 
X23 
X24 
X25 
X26 
X27 
X28 
X29 
X30 
X31 
X32 
X33 
X34 
X35 
X36 
X37 
X38 
X39 
X40 
X41 
X42 
X43 
X44 
X45 
X46 
X47 
2 
2 
2 
2 
2 
2 
-1 
-1 
-4 
1 
1 
-1 
-1 
3 
3 
3 
3 
3 
3 
3 
3 
-6 
-6 
0 
-3 
-3 
-3 
-3 
0 
0 
0 
0 
-3 
-3 
-3 
-3 
6 
6 
-1 
-1 
-1 
-1 
-2 
-2 
-2 
2 
2 
2 
2 
2 
2 
-1 
-1 
-4 
1 
1 
-1 
-1 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
4 
4 
0 
2 
2 
-2 
-2 
-4 
4 
4 
-4 
2 
-2 
-2 
2 
0 
0 
-1 
-1 
-1 
-1 
-2 
-2 
-2 
2 
2 
2 
2 
2 
2 
-1 
-1 
-4 
1 
1 
-1 
-1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
-1 
-1 
3 
3 
2 
2 
2 
2 
-2 
-2 
0 
2 
0 
-1 
1 
0 
-1 
1 
1 
-1 
3 
-3 
-3 
3 
3 
-3 
3 
-3 
0 
0 
0 
3 
-3 
-3 
3 
0 
0 
0 
0 
-3 
3 
-3 
3 
0 
0 
1 
-1 
-1 
1 
0 
0 
2 
2 
-2 
-2 
0 
2 
0 
-1 
1 
0 
-1 
1 
1 
-1 
-1 
1 
1 
-1 
-1 
1 
-1 
1 
0 
0 
0 
-1 
1 
1 
-1 
0 
0 
0 
0 
1 
-1 
1 
-1 
0 
0 
1 
-1 
-1 
1 
0 
0 
2 
0 
0 
0 
0 
0 
0 
-1 
-1 
0 
-1 
-1 
1 
1 
1 
1 
-1 
-1 
-1 
-1 
1 
1 
0 
0 
0 
1 
1 
-1 
-1 
0 
0 
0 
0 
-1 
1 
1 
-1 
0 
0 
1 
1 
-1 
-1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
-1 
-1 
0 
-1 
-1 
1 
1 
-1 
-1 
1 
1 
1 
1 
-1 
-1 
0 
0 
0 
1 
1 
-1 
-1 
0 
0 
0 
0 
-1 
1 
1 
-1 
0 
0 
-1 
-1 
1 
1 
0 
0 
0 
0 
0 
0 
-2 
0 
2 
3 
-3 
0 
-3 
3 
-1 
1 
-1 
1 
-1 
1 
-3 
3 
3 
-3 
-2 
2 
0 
3 
-3 
3 
-3 
0 
0 
0 
0 
3 
3 
-3 
-3 
-6 
6 
-3 
3 
-3 
3 
6 
-6 
0 
0 
0 
0 
-2 
0 
2 
3 
-3 
0 
-3 
3 
-1 
1 
-1 
1 
-1 
1 
-3 
3 
3 
-3 
-2 
2 
0 
-1 
1 
-1 
1 
0 
0 
0 
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-1 
-1 
1 
1 
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-2 
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1 
-1 
-2 
2 
0 
0 
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-2 
0 
2 
3 
-3 
0 
-3 
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-1 
1 
1 
-1 
1 
-1 
3 
-3 
-3 
3 
2 
-2 
0 
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-1 
1 
0 
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0 
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-1 
1 
1 
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-2 
-1 
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-1 
1 
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-2 
0 
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3 
-3 
0 
-3 
3 
-1 
1 
5 
-5 
-15 
15 
-5 
5 
-15 
15 
-10 
10 
0 
9 
-9 
-11 
11 
-24 
16 
-16 
24 
5 
-15 
15 
-5 
-6 
6 
-15 
15 
5 
-5 
10 
-10 
-20 
0 
0 
0 
-2 
0 
2 
3 
-3 
0 
-3 
3 
-1 
1 
-3 
3 
9 
-9 
3 
-3 
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-9 
6 
-6 
0 
3 
-3 
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1 
0 
8 
-8 
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3 
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-7 
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X48 
X49 
X50 
X51 
X52 
X53 
X54 
X55 
-2 
1, 
1, 
1, 
1, 
-4 
2 
2 
-2 
1 
1 
1 
13 
-4 
2 
2 
2 
-3 
1 
1 
-3 
4 
-2 
-2 
-2 
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1 
-1 
-1 
0 
2 
-2 
-2 
1 
1 
-1 
-1 
0 
2 
-2 
0 
-1 
1 
1 
-1 
0 
0 
0 
0 
1 
-1 
-1 
1 
0 
0 
0 
0 
-3 
3 
-3 
3 
0 
0 
0 
0 
1 
-1 
1 
-1 
0 
0 
0 
0 
-1 
1 
-1 
1 
0 
0 
0 
20 
25 
-5 
5 
-25 
0 
20 
-20 
-4 
7 
-11 
11 
-7 
0 
-4 
4 
 
Class 4n 5a 6a 6b 6c 6d 6e 6f 6g 6h 6i 
Order 4 5 6 6 6 6 6 6 6 6 6 
Size 420 8064 280 1120 1120 1680 4480 8960 26880 3360 3360 
X1 
X2 
X3 
X4 
X5 
X6 
X7 
X8 
X9 
X10 
X11 
X12 
X13 
X14 
X15 
X16 
X17 
X18 
X19 
X20 
X21 
X22 
X23 
X24 
X25 
X26 
X27 
X28 
X29 
X30 
X31 
X32 
1 
-1 
0 
0 
0 
-2 
0 
2 
3 
-3 
0 
-3 
3 
-1 
1 
1 
-1 
-3 
3 
-1 
1 
-3 
3 
-2 
2 
0 
-1 
1 
3 
-3 
8 
0 
1 
1 
1 
1 
-1 
-1 
-1 
-1 
0 
0 
0 
1 
1 
0 
0 
2 
2 
0 
0 
0 
0 
-2 
-2 
0 
0 
2 
1 
1 
1 
1 
-1 
-1 
1 
1 
3 
3 
-1 
2 
-1 
2 
3 
3 
2 
-3 
-3 
-1 
-1 
-4 
-4 
-8 
-8 
4 
4 
0 
0 
-4 
-4 
8 
6 
6 
6 
6 
6 
6 
1 
1 
3 
3 
-1 
2 
-1 
2 
3 
3 
2 
-3 
-3 
-1 
-1 
2 
2 
4 
4 
-2 
-2 
0 
0 
2 
2 
-4 
0 
0 
0 
0 
0 
0 
1 
1 
3 
3 
-1 
2 
-1 
2 
3 
3 
2 
-3 
-3 
-1 
-1 
-2 
-2 
-4 
-4 
2 
2 
0 
0 
-2 
-2 
4 
0 
0 
0 
0 
0 
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3 
-1 
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3 
3 
2 
-3 
-3 
-1 
-1 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
-2 
-2 
-2 
-2 
-2 
-2 
1 
1 
0 
0 
2 
-1 
2 
-1 
0 
0 
2 
0 
0 
-1 
-1 
1 
1 
-1 
-1 
2 
2 
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0 
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X33 
X34 
X35 
X36 
X37 
X38 
X39 
X40 
X41 
X42 
X43 
X44 
X45 
X46 
X47 
X48 
X49 
X50 
X51 
X52 
X53 
X54 
X55 
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3 
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0 
0 
0 
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0 
0 
0 
0 
6 
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-6 
-6 
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-3 
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3 
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3 
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-3 
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0 
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1 
1 
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-2 
2 
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0 
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-3 
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1 
-1 
-1 
1 
1 
0 
1 
-1 
 
Class 6j 6k 7a 8a 8b 8c 8d 10a 10b 10c 
Order 6 6 7 8 8 8 8 10 10 10 
Size 3360 6720 46080 1680 5040 10080 10080 8064 16128 16128 
X1 
X2 
X3 
X4 
X5 
X6 
X7 
X8 
X9 
X10 
X11 
X12 
X13 
X14 
X15 
X16 
X17 
1 
-1 
1 
-1 
1 
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Class 12a 12b 12c 12d 12e 12f 12g 20a 24a 
Order 12 12 12 12 12 12 12 20 24 
Size 26880 3360 6720 13440 3360 3360 6720 16128 13440 
X1 1 1 1 1 1 1 1 1 1 
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X2 
X3 
X4 
X5 
X6 
X7 
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X30 
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X47 
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X49 
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X52 
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